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PAPER ELECTROPHORESIS OF SERUM PROTEINS IN PEMPHIGUS
FOLIACEUS *
TANCREDO A. FURTADO,t M.D. AND BENEDITO A. RODRIGUES, M.D.
The development of rapid and dependable
methods of paper electrophoresis for fractionation
of serum proteins has brought a valuable contri-
bution (1) to diagnostic laboratory procedures.
Electrophoretic analysis in the pemphigus group
of diseases has been made in the search of yet
They generally agreed that in the acute form and
in the extensive and severe cases of the disease
the total protein and the albumin were decreased
and the gamma globulin was increased. The
results for the other fractions showed some
discrepancies. The chronic or mild cases were
TABLE I
N,berien Age(sears) Durationof Disease Last Showerof BulIae
Sedimenta-
tIfl Rategefl/
hour)
General
Condition
Albu-
mm (°,")
Globulins
- Total
Alpha-l Alpha-2 Beta Gamma Protein
(%) (%) (%) (%)
Al
mm
Gb.
1 23 4 ys. present 20 Fair 42,50 6,20 9,50 13,60 28,20 7,80 0,73
2 25 5 mos. present 8 Good 29,60 7,90 13,20 15,80 33,50 7,60 0,42
3 53 5 ys. 5 days 66 Fair 38,20 7,90 10,80 14,40 29,00 7,60 0,61
4 25 2 ys. present 46 Fair 38,52 5,13 10,30 12,80 33,25 7,80 0,63
5 22 6 mos. present 15 Poor 36,40 9,20 10,60 13,60 30,20 6,60 0,57
6 17 6 mos. present 3 Fair 38,80 7,70 13,85 15,40 27,25 6,50 0,67
7 25 7 ys. present Good 35,70 5,1 10,25 13,45 35,50 7,80 0,55
8 15 3 ys. 6 mos. Excellent 37,20 5,72 10,58 13,10 33,41 7,00 0,59
9 46 6 mos. present 112 Poor 33,90 7,65 12,00 13,85 32,60 6,50 0,52
10 25 8 ys. present 6 Good 33,20 5,13 9,00 12,70 40,00 7,80 0,50
11 14 3 ys. 1 mo. 29 Poor 35,20 5,00 10,20 14,40 35,20 7,40 0,59
12 36 6 mos. present 56 Fair 48,05 3,47 10,40 13,85 24,23 7,50 0,92
13 19 11 ys. 15 days Good 29,20 6,90 11,10 15,30 37,50 7,20 0,41
14 46 4 ys. 15 days 55 Good 42,30 5,07 7,15 12,25 33,25 7,50 0,74
15 55 7 ys. 1 mo. 60 Good 32,18 5,27 10,00 13,05 39,50 7,60 0,47
16 40 3 ys. present 50 Fair 39,60 5,40 11,60 13,80 29,60 7,40 0,65
17 37 3 ys. present 65 Fair 46,60 4,05 12,75 13,60 24,00 7,80 0,86
18 17 2 ys. present 48 Fair 44,80 5,85 8,45 12,90 28,00 6,80 0,75
19 16 4 mos. 2 mos. 80 Excellent 45,10 5,35 10,70 13,25 25,60 7,60 0,81
20 9 6 ys. present 7 Poor 41,25 3,13 12,60 13,71 27,30 7,80 0,75
21 21 33. ys. present 5 Fair 39,70 4,00 12,00 13,30 31,00 7,50 0,63
22 26 4 ys. present 28 Fair 35,80 5,90 13,50 14,90 29,90 6,70 0,56
23 16 8 mos. 1 mo. 10 Excellent 38,44 3,84 12,50 12,72 32,50 7,80 0,63
another method for differentiation with other
bullous dermatoses and of a better knowledge of
its pathogenesis.
Several reports have appeared in the literature
dealing mainly with pemphigus vulgaris (2—7).
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usually associated with little or no alteration of
the serum proteins.
The literature also revealed only reference to
6 cases of pemphigus foliaceus studied by moving-
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boundary electrophoresis or Tiselius method by
Lever (3, 6) and only 2 cases by paper electro-
phoresis in the report of Feldaker et al. (7). A
study in a large number of patients is presented in
this paper.
MATERIAL AND METHODS
This investigation was carried out in 23 patients
with pemphigus foliaceus hospitalized in the
Dermatologic Clinic of the Faculty of Medicine of
the University of Minas Gerais (Chairman: Prof.
0. Orsini) and of the "Santa Casa" Hospital
(Chief of Service: Prof. J. Aleixo) (Table I). In
every case the clinical diagnosis was confirmed by
histopathological examinations made by one of us
(T. A. F.). All patients had the generalized form
of the disease, according to the classifications of
Rabello (8) and Orsini (9).
The fractionation of the proteins of serum was
performed by the filter-paper electrophoretic
method with the horizontal apparatus of Grass-
mann et al. (10,11).
The values so obtained were plotted on graphs,
with the optical densities in ordinates and the
length of migration in cm in abcissas. Curves of
Gauss were drawn under each fraction and the
areas measured by integration with a planimeter.
Total serum proteins were determined chemi-
cally by the biuret technic (12) ascertained with
micro-Kjeldahl and then the percentages for each
fraction were calculated.
RESULTS AND COMMENTS
The results of our electrophoretic studies of the
serum of 23 patients with pemphigus foliaceus
are given in table I. In fig. 1 are represented the
mean concentrations of total proteins and of each
fraction compared with mean normal values. At
the top of fig. 1 is seen a characteristic pattern for
pemphigus foliaceus.
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FIG. 1. Mean concentration of total protein and each fraction as compared with mean normal values
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Analysis of our data shows that the values for
total proteins are practically within normal
ranges, giving a mean concentration slightly
above our standard, therefore, without signifi-
cance. Albumin values are below normal in all 23
patients giving a mean concentration significantly
decreased. Gamma globulin values are above
normal in all patients with a consequent increase
in the mean concentration. Alphal globulin deter-
minations were normal. However, the mean
concentrations of alpha 2 and beta globulins
were increased, although the deviations from
normal were not so marked and significant as for
the other components.
We did not find correlation between the
general condition of the patient or the extension
of the cutaneous involvment and the changes in
the protein values, as observed by Feldaker et
at. (7). The lowest figures for albumin were 2.10
(29.2%) and 2.26 (29.6%) found in cases 13 and
2, whose dermatoses were not severe and who had
been ill for 11 years and 5 months, respectively.
The highest values for gamma globulin (3.12 or
40% and 3.00 or 39.5%) were obtained from
patients 10 and 15, whose general condition was
good and who showed relatively little erythema
and exfoliation. These patients had been affected
with pemphigus for 8 and 7 years, respectively.
It should be pointed out that many patients of
the group studied had a disturbed liver function
as shown by several tests.
sUMMARy
Analysis of serum proteins by paper electropho-
resis method was carried out in 23 patients with
pemphigus foliaceus, diagnosed clinically and
histopathologically.
Hypoalbuminemia and hypergammaglobuli-
nemia were constant findings. Values for alpha 1
globulin were normal and the changes found for
alpha 2 and beta globulins were not significant.
The mean concentration for total proteins was
practically within normal ranges.
There was no correlation between the severity
of the dermatosis and the changes in serum
proteins.
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